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V s ; Substituted 



.,.3-oxathiolanes with antiviral properties. 



Discosed are composes of the formula 



F^OCH 




< 

CD 
CM 
ID 

CN 

CO 



wherein fit is hydrogen; an a!oaue or derivative thereof: 

fl2 1S a pur.ne or pyridine base or an analogue 

rSHr — -~ — - — • " M ' 

preparation of the compounds. 



O. 

LU 



, a rvr!,c compounds hav-ng pharnnaco- 

J ns con,a,n,ng mem. and to the use o t ^ ^ acq u ^ ^ q( 

Ret rov,ral elections are a senous ^ v) nas be en 'ecogn.ze as m 

syndrome (AIDS). The human '^"^J "=' e ' , H1 V multiplication have been active y « 
S A : D S and compounds having an £ b£j *™ ^ ^ u) . An tl ^, agent in vltr0 - 
Mitsuya et a... "3 *!?*^hoW»c v „us type Ul/lymohadenopathy as» c 3 -. az , ac ..2 3 • 

2 nd cytPPath, e«ec< o, human ^^ QQ (1985) . re(e(S t0 , i compound o H -ula < ^ 
Pmr Natl Acad. Sci. U-b.A. . o^-v. co moound is saia to uo 

S^y^^^'^TS JiSei: o» .mmunodelicency virus (HIV, 
Protection for AIDS earners against .he c/t 



MN 




(A) 



;5 




35 



■oTmulTlB) wnic* are said to pos.ess p 



0' X H 



(B) 



i5 



HO 



50 



* o' a' riirieoxvcvtidinene, the 2 .3 - 

c^aSUed Py an.iretrovira! activity. 
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(C) 



h J - Y unsaturated derivative (2 .Y-d.deoxytnyrmdinene) 
Baoa e« a... "Both 2 .3 .d.deoxyihym.d.ne an Ms 2 .3 J- 3 ' - ^ , n v „ r0 ... Bi ocnem : *ophys_ 

are potent and selects ^^2^^?^^ ^* *°" n ' 0rmU ' a ' 
^^,d!n1: ^^^^-P- — o, H,V re.cat.on. 



(D) 



Analo coes o, AZT ,no.n as 3 -a.do, -d.de^ = , Jn — 
. 0C ,ne have Seen sa,d » nave an ."hib.to.ry ijavjr aga- t M ?° * an(j 2 . 3 - dideoxy analogues 

^ » 30 pp ^ 0987) ' 



-15 



50 
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(E) 
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potent antiretrovirai activity. 



(F) 



HO 



20 





(G) 



25 



30 



Th . „„,, „o„« .,..«.v co Tr , r , yx^'jsssrs^s: ess.; 

! » =y»oi»« WW) '" d » ■""'°' : ;L ™S « M Moloney _« Lukemi. ««o>- Because ol 
„. ,iso act,.. .g«o« ««. °' '•»o.»»s« "J*," ", «0S. efforts •*°'"' i,d " 

time. 



,n a first asoect a compound of formula (I) 
There .s accordingly provided m a first aspect d ^ 



40 




(I) 



SI T*^%%*» « - analog or derivative *.r.o,: 

45 Z is S, S = 0 or S0 2 ; and 



50 



C is o , o — w ^ ^ i • 

pnarmaceufcally acceptable derivatives thereor compounds 0 f formula (I) contain at least two 

„ wi.. be appreciated by those silled ,n th art M c° P Q , optjcal , somefS ( , .. 

ch,ra, centers (shown as ' in formula (0 J ^ . Thus the compounds ot formula (I) m«y be 

enantiomers) and mixture, thereof c m , tu ^ by (ormula „* or 

•ither cis .somers, as represented by ormu '» ^; 0 — „ on9 0 , ^ enantiomers or as m.xture, 

ssEes s£ = - — — — facem,c m, * urM 



merwi »'w«« ,M y 

included within the scope of the .rwention. 



55 



~* ^ wmuia m is convened to another compound of formula (I) 

- <y :,» s 7,=.,°: s — :mir»r B r = » ... - » - 

of nucleoside cnemistry. nrpnared bv the reaction of a compound of 

in a th.rd process (C) the compounds of formula (I) may be prepared by 

formula (IX) 



HO 



(IX) 



HZ 



with a compound of formula GO 



PO. 



(X) 



CHO 



where P is a protecting group, followed by removal of the protecting group. 

The compounds of formula (IX, may be prepared for reaction by a su.table epox,de (X!) 




(XI) 



■tQ 



wih an appropriate sulphur-conta.nmg compound, e.g.. scd.um th.oacetate. Compounds of formula (XI) are 
e.ther known ,n me an or may be obta.ned by analogous processes, 
in a fourth process (D> a compound of formula (XII) 



45 
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(XII) 



™. ». co™.™. .o • =o„po„d o, torn*. «) »» °' « — < " M " ™ '~"" < ' 

incorporated by reference herein. 
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or ro -he ■■«o of or conveniently .-nay Ce aconed 
' „ „,„ ce appreciated -hat me above react.cns ;- Cu o ~ , epr ;; 9C , 0 n m.ght thus ce reau.red as an 
;o , 5!arting materials hav,ng ^'^V^d^o ' ^«ec«.on .nd deprotect.on o, <u.Kt,on a , groups 
,n,ermed,ate or .inal s.eo to y.eid me des-red am , n0 groucs may be protected by a group 

maybe ejected us,ng conventual means^ Thus. ^or exa * subsequent removal of the 

selected from ara.Kyl (e.g . benzyl), acyl oraryl Ql hyafoge nolyS,s as appropriate us,ng 

o ecng group be,ng effected when desire by *vd *y»s hydf0xyl Df0 « ectin g group. 

rnntiLtions Hydroxy! groups may be proteoea using / w Mc0rm9 (Plenum Press. 

T Z » T*:>«™ - "Protect.ve Groups ,n Organ, ^-^U W „ey and Sona^BI, 
1973 ) or "Protectee Groups .n Organic Synthes.s b ' seiected (rom a , ky i (e. g.. methyl, t-butyl or 

Examples of suitable hydroxy! protecting groups include g,c p s e cte hetef0CycIic cr0 ups such as 

Lmoxymemy,, ara.kyf ... *■ ^-' ^vTana s /grouch as'tr.aikyis.iyi (.*. 
tetranydrcpyrany, acy.. '.e.g.. acetvt or oenzoy,. ana ^ g c P Qnvent|0nal techniQue s. Thus, for example 
s.lyi). The hydroxy, protecnng groups ma be remc e V ^ unaer ac , d ,c c, 

aikyi s.iyl. acyl and heterocyclic groups may be removed by y ^ soivolys.s. e.g.. by 

bas'c condJns. Araiky! groups such as D enzyl may be cfeaved. for example, by 

" aroiys,s under ac:d,c conditions. Ara.kyi group sue* as be of acetate groups so formed at an 

trans .somers. _^ . bv ac » tylatl0 n. e.g.. win acet.c anhyfnde followed by 

United States Patent No. 4.383, . 4. the d^r s p ^ ()) _ ^ 
exampie. when ,t .s des.red to Prepare an ac d add of the resulting free base with a suitable 

of the above procedures may be convened ,ntc a salt by t ^ may be prepared by 

acid us.ng conventional methods. Pharmaceutical - accept ab e e sych as an 

Acting the free base w,th an appropriate acd opt.o a .y m the es ^ may be 

Is e re g.. ethyl acetate) or an alcohol (e.g.. ° an alkox.de (e.g.. sodium methox.de) 

o pared by react.ng the free base w,th a su. able bas* s uc _ pharmaceu „ cally accep;ab e 

SSTS^SSS K-"- * a compound of formufa 0> - oe convened to 
tne Parent compound, for examoie. by hydrops. be ob(ajned 9|(her oy reS olut.on 

■ ^H=fe^-« - - - - - - - 

,nvem,on in any way. All temperatures are ,n degrees ceis-us. 



EXAMPLES 
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Example i 
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9.,n,nhen20vi acetalOehyde giemyiacetai 



7 71 (d. 1H. C* -H c*. J = 8.2 Hz) 
7 57 (m. 1 H. aromatic) 
7 45 (m 3H. aromatic and N 3 -H) 
6 c5(dd 1H. Ci-H trans. J = 2.4 and 5.4 Hz) 
5.35 (dd. 1H. Cs-Hcis. J = 4.1 and 5.6 Hz) 
5 79 (t. 1H. C 2 -H trans . J = 5-4 Hz) 
5 73 (d. 1H. Cs'-H trans . J = 3-2 Hz) 
5.57 (d. 1H. Cs'-H cis. J = 8.2 Hz) 
5 06 (t. 1H. C 2 -H cts. J = 3.9 Hz) 
4.73 <d. 2H. -CH:0-COC 6 Hc) 
4.45 it. 2H. -CHjOCOCsH-) 
3.57 {m. 1H. Ci-H) 
3.17 (m. 1H. C*-H) 



Example 14 



„ .■■H^m W ,hvi.5- t urac.l-N-r-yO-i.3-oxath ioiane 



75 



30 



jo 



45 



50 




(XXIII) 



^11:^ « « - — • ° - 

5 „ KOA=:M.OH 38 :! » ■«'"*™ ,„„ w „ , S «-l»n»r. 

Cis-isomer: m.p. 162-164 C. h,. u.o/ 
OV.: (MeOH) Lambda max: 261.4 nm 
H-NMP 5(ppm m OMSO-cU)'- 
11.36 (S.1H. Nt'-H) 
7.88 (d. 1H. C t "-H. J = 8.1 Hz) 
6 18 (t. 1H, Ci-H. J = 4.8 Hz) 
5.62 (d. 1H. Cs'-H. J = 3.1 Hz) 
5.33 (t. 1H. C 2 -H. J = 5.7 Hz) 
5 17 (t. iH. -OH. O2O exchange) 
3 72 (t, 2H. C 2 *CH 2 OH. J = 4.6 Hz) 
3 41 {dd. IH. C*-H. J = 5.7 and 12 Hz) 
3 20(dd. IH.C4-H. J = 4.6 and 9.9 Hz) 
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23 



cr U JOZ 3.L 3 



■ 0 



HN 




3z0 



Et 



S— ' 




(XXIV) 



'S 



20 



25 



30 
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1.7 g of thym.ne was heated at reflux m 50 ml of HMDS containing 50 mg of (NHO2SO* until the 
solution became clear The mixture was evaporated under reduced pressure. The res.due was dried under 
high vacuum for 1 hour and dissolved in 150 ml of 1 ,2-dichloroethane. 

3 g of 2-benzoyloxymethyl-5-ethoxy-l.3-oxathiolane was dried by evaporation twice with 75 ml of 
benzene and dissolved m i50 mi of dry 1 ,2-dichloroethane. 

The silyiated thymme solution was transferred into the oxathiolane through a canula under argon 
atmosphere. 3.3 ml of TMS-Tnflate (tnmethyis.iyltriflate) in 30 ml of dry 1 ,2-dichloroethane was introduced 
into the reaction mixture through a canula under argon atmosphere. The solution was heated at reflux ur ' r 
argon atmosphere for 36 hours, cooled to room temperature and poured into 300 ml of saturated aque^s 
NaHCOi solution. The organic layer was collected and the aqueous phase wa-j extracted twice with 
methylene chloride (2 X 100 ml). The combined organic phase was washed twice with water (2 X 200 ml), 
once with NaCl solution {1 X 150 ml) and dried over MgSO*. The solution was filtered. The filtrate was 
evaporated in vacuum. The residue was purified on silica gel using Hexane:EtOAc 1:1 as eluant. It yielded 

1.3 g (35%) of pure product. 

The product was shown as only one spot on TLC but the 1 H-NMR spectrum indicated the presence of 

the two isomers cis and trans in a ratio of i.i.2. 

R,: 0.30 m HexaneTEtOAc 2:3 

U.V.: (MeOH) Lambda max: 266 nm 

'H-NMR 5(ppm in COCI3): 

8.60 (broad smglett. N 3 -H) 

8.06 (m. 2H. aromatic) 

7 59 (m. 1 H, aromatic) 

7 49 (m. 2H. aromatic) 

7.38 (d. lH. C« -H-ciS. J = 13 Hz) 

7 23 (d, 1H. C« -H-trans. J = 1 .3 Hz) 

6.55 (dd. 1H. CVH-trans isomer. J = 3.1 and 5.6 Hz) 

6.38 (t. 1H. Cs-H-cis isomer. J = 5.5 Hz) 

5 78 (dd. 1H. Cz-H Hrans . J = 4.4 and 6.4 Hz) 

5.46 (t. 1H. C 2 -H -os-fsomer. J = 4.3 Hz) 

4 69 (d. 2H. C 2 -CH 2 OCOC 4 H s . J = 4.2 Hz) 

4.45 (m. 2H. C 2 -CH 2 OCOCs H<; ) 

3.58 (m. 1H. Ct-H) 

3.13 (m. 1H. C V H) 

1.93 (d. 1H, Cs'-CH 3 - trans isomer, J = 1.2 Hz) 
1.78 (d. 1H. Cs'-CH 2 -cis isomers. J = 1 .2 Hz) 
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Cis-2-hydroxymethyl-5-(thymin-N-1 -yl)- 1 ,3-Qxathiolanes 



0\ 
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CH- 



(XXV) 



'5 



25 



30 



500 mg of a mixture as- ana trans-2-benzoyloxymernyi-5-(thymin-N- 1 -yi)- 1 .3-oxathioianes (XXIV) was 
dissolved m 100 ml of saturated methanols ammonia. The mixture was stirred at room temperature 
overnight (18 hours). The mixture was then evaporated to dryness under reduced pressure. The residue 
was separated on silica gel using EtOAc:MeOH 98:2 as eluant. 

The less polar product was identified as cis-isomer mp: 167-168' C; R ( : 0.66 in EtOAc:MeOH 95.5 
U.V.: (MeOH) Lambda max: 266 nm 
' H-NMR 5fppm in DMSO-ds) 
1 1.38 (s. 1H. N,'-H) 
7.73 (d. 1H. Cs'-H. J = 1.1 Hz) 
6.16 a. 1H. C~-H. J = 5.5 Hz) 
5.31 (t. 1H. C2-H. J = 5.9 Hz) 
5 14 ft. 1H, OH. D 2 0 exchange) 
3.70 (t. 2H, C2-CH2OH, J = 5.1 Hz) 
3.36 {dd. 1H. C*-H. J = 5.7 and 1.7 Hz) 
3.16 (dd. 1 H, C*-H. J = 5.5 and 1 1 .7 Hz) 
1.75 (d. 3H. Cc'-CH 3 . J = 1.7 Hz) 
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Taciet Formulations 

A. The following formulation is prepared by wet granulation of the ingredients with a solution of 
povidone in water, drying and screening, followed by addition of magnesium stearate and compression. 





mg/ tablet 


(a) Acfive ingredient 


250 


(b) Lactose B.P. 


210 


(c) Povidone B.P. 


15 


(d) Sodium Starch Glycollate 


20 


(e) Magnesium Stearate 


5 




500 



SO 



B. The following formulation is prepared by direct compression: the lactose is of the direct 
compression type. 



0* 





mg; tablet 


Active ingredient 


250 


Lactose 


145 


Avicel 


100 


Magnesium Stearate 


5 


500 



C (Controlled Release Formulat.cn) The formulation is prepared by wet granulation of the .ngrecients 
(beiow) with a solution of pov.done ,n water, dry.ng and screening followed by the aadition of magnes.um 
stearate and compression. 



20 



(a) Active ingredient 

(b) Hydroxypropylemethyicellulose (Methocel K4M Premium) 

(c) Lactose 8.P. 

(d) Povidone 8.P. 

(e) Magnesium Stearate 



mg/tablet 



500 
112 
*53 
23 

7 

700 
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Capsule Formulation 

A capsule formulation is prepared by admixing the ingredients below and filling into a two-part hard 
gelatin capsuie. 



25 





mg/capsule 


Active ingredient 


125 


Lactose 


^2.5 


Avicel 


50 


Magnesium Stearate 


2.5 




250 
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Injectable Formulation 

Active ingredient 0.200 g 

Sodium hydroxide solution. 0.1M q.s. to a pH of about 11. 

Sterile water q.s. to 10 ml. ■ ^ 

The active ingredient is suspended in some of the water (which may be warmed) and the pH adjusted 
to about 1 1 with a solution of sodium hydrox.de. The batch is then made up to volume and filtered through 
a sterilizing grade membrane filter ,nto a sterile 10 ml glass v.al and sealed with sterile closures and 
overseas. 
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Example 20 



suppository 

5 





mg/suppository 


Active ingredient 
Hard Fat. B.P. 


250 
1770 
2020 



One-fifth of the hard fat is melted in a steam-jacketed pan at 45* C maximum. The active ingredient is 
' 5 sifted through a 200 urn sieve and added to the molten base with mixing, using a high shear stirrer, until a 
smooth dispersion is achieved. Maintaining the mixture at 45* C. the remaining hard fat is added to the 
suspension and stirred to ensure a homogenous mix. The entire suspension is passed through a 250 um 
stainless steel screen and. with continuous stirring, is allowed to cool to 40* C. At a temperature of 38 C to 
40' C, 2.02 g of the mixture is filled into suitable. 2 ml plastic molds. The suppositories are allowed to cool 
"° to room temperature. 



25 
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Example 21 



Antiviral Activity 



In vitro testing was conducted on several of the compounds of this invention to determine their 
inhibitorTpropenies. The results are shown in Tables 1 and 2. The concentrations reported are ug/ml in the 
incubation media which affect the susceptibility of a continuous line of T-celis developed at the Lady Davis 
Institute for Medical Research (Montreal) by Or. Mark A. Wainberg toward infection by HIV-1 following a 
protocol similar to that of H. Mitsuya and S. Broder. "Inhibition of the in vitro mfectivity and cytopathic effect 
of human T-.ymphotropic v.rus type ill/lymphadenopathy-associated virus (HTLV-lll/LAV) by 2 3 -dideoxy 
nucleosides". Proc. Natl. Acad. Sci. USA. 83. pp. 1911-15 (1986). Protection of the cell line from infection 
was monitored~b71taining with monoclonal antibodies against viral proteins in the standard manner (Table 
t). in ail exoeriments. comparisons were made with the drug AZT as the control. In order to confirm the 
results, the drug effects were monitored by measuring reverse transcriptase (RT) activity in the U-937 line 
of human monocytic cells as assayed in the usual manner with tntiated thymidine tnphospha^ (TTP) (Table 
2V Finally, the drug effects on cell viability as measured by the well-know cytolytic effects of HIV-1 on the 
MT-4 coll tine was evaluated in the accepted manner (Table 1). 



Toxicity 

No toxic effects were observed m the above tests. 
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Table i 



Inhibition of HIV-i product by compounds of 
formula (1) in MT-4 cells 


a) Viable cell counts (6 days in culture) using 2 
ug/ml of compound 


Compound 


Cell 
Viability % 




no drug 

AZT 

cts-XVI. 

trans-XVI 

cis-XVII(b) 

cis-XXV 

cis-XXI 

cis-XXIII 


6.47 
38.6 
87.4 
24 
14 
1 1 
18 
14 






b) P-24 immunofluorescence 


Time m Culture 


% immunofluorescent 
Cells 


(Days) 


No Drug 


2ug^ml AZT 


2ug/ml 
cis-XVl 


3 
6 


5.9 
99 


1.0 
1.0 


1.0 
7.6 


c) Reverse transcriptase assay 


Time in Culture 


RT Activity (CPM X 
l000)/ml 


(Days) 


No Drug 


2ug/ml AZT 


2ug/ml 
cis-XVl 


3 
6 


36.43 
339.0 


1.564 
1.746 


2.381 
2.301 
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Table 2 



Inhibition of HIV-i production by 


compounds of formula (1) in H-9 cells 


Reverse transcriptase assay 


Time 


n Culture 


RT Activity (CPM X 






lOOOVmi 


(uaysj 


Nn nmn 


2u.g;ml 


2ug/mi 






AZT 


cis-XVI 


5 


9.117 


3.346 


3.077 


8 


438.5 


3.414 


5.853 


1 1 


2550 


2.918 


3.560 


14 


2002 


8.320 


2.872 


17 


584.5 


2.997 


2.399 


21 


365.2 


3.1 11 


2.907 


25 


436.4 


15.38 


4.020 


29 


92.38 


32.08 


3.756 


33 


111.1 


612.2 


3.803 


37 


32.28 


878.2 


4.193 


41 


384.4 


994.0 


4.515 


45 


33.64 


32.91 


3.441 



Claims 



1 . 



A 1.3-oxathiolane of formula (I), the geometric and optical isomers thereof, and mixture of those 



isomers: 



R1OCH2 




(I) 



-to 



J5 
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wherein: 

R 1 is. hydrogen: 

R 2 is a purine or pynmidme base or an analogue or derivative thereof; 
Z is selected from a group consisting of S. S = O or SO2, and 
pharmaceutical^ acceptable derivatives thereof. 

2. A compound of formula (I) as defined in claim 1 in the form of its as isomer. 

3 A compound of formula (I) as defined in claim 1 or claim 2 wherein Z is S. 

4. A compound of formula (!) as defined in any one of claims 1 to 3 wherein R 2 is selected from: 





29 




-"■N-v 











wherein: 

" OsmLd or unsubstled, saturated or unsaturated C- alky!. brom.ne. ch on* .JJjon,. * or ^ 

k .s selected from the group of hydrogen, cyano. carboxy. ethoxycarbony.. carbamoyl, or .h,ocarbamoy 

xld Y are ,ndependent,y selected from the group o« hydrogen, bromine, chlorine, fluorine, iodine, amino 

Of hydroxy! groups. . 
5 A compound according to any one of claims 1 to 4 where.n R 2 'S 



30 
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,™ R ,s se.eced from the group of hydrogen or C--, aikyl groups and R. .s selected from the group 
I hydrogen I hj^^y.. .nLl,; suOS„tuted or unsuOSMuted. saturated or unsaturated C-« 

atkyi oromine. chlonne. fluorine, or iodine. 

ath.olane. and m.xtures thereof: ^ yathlQian e trans-2-hydroxymethy!-5-(fV- 
C f s-2-hydroxymethyl-5-(N. -acetyi-cytosin-l -yU- . .3-oxathioiane. 

^rfitvlcvtosin-1 -vn-1 .3-oxathiolane. and mixtures hereof: . , 

Cis I [ oenzoy l oxyrnethy,5- ( N/. a cety,-cytos,n- 1 '. yl ,- 1 .3-oxa.h,o,ane, tran^-Oenzoyloxymethy^N. -acetyl- 

cyTosin-l -yi)-1 ,3-oxathiolane. and mixtures thereof: and 
C,s-2-hydroxymethyi-5-(c y tos,n-i -yH-3-oxo-l .3-oxath,olane; 

Cii-2-hydfOxymetny..5-jN^iniethylamino-methylene cytosin-1 -y!)-1 .3-oxatholane. 

Bi?-Cis-2-succinytoxymethyl-5-<cytos.n.i -yl»- ) .3-oxath.oiane: s-benzovloxymethyl-S-ie'- 
C.s-2^en 2 oyioxy m ethyl-5-(6 -chloropunn-N-9 -yl)-i ,3-oxath.olane: trans-2 oenzoyloxymethy 

^hToropunn-N-9'-yl)-l.3-oxathiolane. and m.xtures thereof: 
Cis-2-hydroxymethyl-5-(6 -hydroxypur,n-N-9 -yl)-i .3-oxath,olane: 

y.^benzoyloxymethyl-S-iurac.l-N-. -yl»-l .3-cxatn,olane. ^-benzoy.oxymethyl-S-furaol-N- , yl) ,3-ox 

athiolane. and mixtures thereof: 

oxathioiane. and mixtures thereof: 

-3 h,rr^wmPfhvi-5-'thvmin-N-i -yl)- 1 .3-oxathiotane: 

,- 9 " / P r,~s, «.»» »«-« » *='=»»»» 

Ta „w™c«a*.l »,m u „«o. .ceding » «.m ,2 « '~"»~«= 

,S< ",'4 a , .^in.Mn. of io.m„„ ivi.o. g~™,.,c .no owe. «« ™*"« « »°» 

isomers: 




(VIII) 



wherem: 
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R. is hydrogen or a hydroxyl protecting group, and 

L ,s an alkoxy carbonyl group, iodine, bromine, chlorine or -OR where R is selected from the group 
consisting of a substituted or unsubst.tuted. saturated or unsaturated alky! group and a substituted or 
unsubstttuted. saturated or unsaturated aliphatic or aromatic acyl group. 

15 The ester of formula (IV) the geometric and optical .somers thereof, and m.xtures of those isomers: 




(IV) 



20 



25 



wherein: 

W is PO*~. SPO3" or 

O O 
■ ■ 

-O- C -(CH 2 )„- C -O- where n is an integer of 1 to 10: 

J is any nucleoside or nucleoside analog or derivative thereof: 

2 is S. S = 0. or SO?; and 

R 2 is a purine or pynmidine base or analogue or derivative thereof. 
16. A compound according to claim 15 wherein J is: 



30 



-CH2 




17 A process for the preparation of a compound of formula (I) 



40 



R1OCH2 




(i) 



^ 5 wherein Ri is hydrogen; 

R 2 is a purine or pynmidine base or an analogue or derivative thereof: 
Z is S. S = 0 or S0 2 ; and 

pharmaceutical^ acceptable derivatives thereof, which comprises: 
(a) reaction of a compound of formula {VIII} 

50 



55 




(VIII) 



wherein A. is hydrogen or a hydroxyl protecting group ano L is a dlsplaceab.e atom or a group with a base 
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R 2 -H group; 

fb) base :nterconversion of one compound of formula (I) into another compound of formula (I): 
(C) reaction of a compound of formula (IX) 



HO 



HZ 



(IX) 



•5 with a compound of formula (X) 



PO. 



20 



CHO 



(X) 



25 wnerein P is a protecting group: or 

(d) conversion of a compound of formula (XII) 



30 




(XII) 



j5 to a compound of formula (I) 

and if necessary or desired subjecting the compound resulting from any of steps (a) to (d) to one or two 
further reactions comprising: 

(i) removing any protecting groups: 

(i.) converting a compound of formula (!) or a salt thereof into a pharmaceuttcaily acceptable salt 
<*o thereof. 

18. A process as defined in claim 17 wherem the compound of formula (I) is obtajned m the form of its 

c:s isomer. 

19. A process according to claim 17 or claim 18 wherein Z is S. 

20. A process according to any one of claims 17 to 1 9 wherein R 2 rs: 



50 



55 



"herein: > *i rt ^^ at hd nr saturated or unsaturated C-> alkyi groups; 

R 5 ,s selected from the group of hydrogen, ^^alp °< Wgen. hydroxymethyl. tn.luoromethyl. 
r. and R. are mdependentiy selected from he group , ot y g ^ 

xld V are mdepencentiy seated from the group o. ^ogen. — — ^ ' ^'^ 

Cf T^o^ac^cing to any o, cla.ms ,7 W 19 where, R, .,: 

HHR3 




- where.n Rj ,3 selected .om ,e group o, ^^^r^^ 

gr0 ups and R« -s selected from the group of hydrogen, hyd y ^ .^.^ 

u nsubs...uted. saturated or unsaturated C . alky . brom ^ compQund of , ormula (l) lS selected 

22. A process accorcing to any one of cla.ms 1 / 10 * 
from: , . . „„„ trans-2-r.ydroxymethyl-5-(Cytosin-1 -yl)-1.3-0X- 

Ji Cis-2-hydroxymethyi-5-.cytos.n-l -yiH.3-oxathio.ane. trans 2 y 

iimoiane. and m '^ y ^ 0 ^.^ ^ MOnoiar> e. trans-^benzoyloxymethyl-Mcytos.n.l -ylH>ox- 
Cis-2-benzoyloxymethyl-5-(cytosin yw 

lindane, and mixtures thereof: oxathiolane t rans-2-hydroxymBthyl-5-<N. -acetyi- 

C,s-2-hydroxymethyl-5-(N. -acetyl-cytos.n-t . yl )-t 3-oxath.olane. 

30 cTTos.n-1 -ylH .3-oxalh.olane. and matures : thereo . tra ns.2.benzoylox y meth y l-5-(N, -acetyl- 

as-2-benzoy.oxymethy.-5HN, -acetyl-cy.os n-1 -y 1 ^ 0 " m, ° 

r^nsm-1 -vlH 3-oxath.olane. and mixtures thereof, and 

5i;.».hydroxymetnyi-5-..N-dimethyiam l no-methylene cytos.n y 
J5 B^-C,s-2-succ.nyioxymethyi-S-(cytos,n-. -yl>- ) .3-oxath !rans -2.ben 2 oyioxymethyl-5-(6 - 

Cis-FBenzoyloxymethyl-S-.e -chtoroour.n-N-9 -yl>-1 >oxath,olane. 

— oroounn-N-9 -yij-i ,3-oxath.oiane. ana mixtures thereof. 
^- 2 -hydroxyme t hy,S- ( 6.hydroxV^ 

Cis-2-ben2oytoxymethyl-5-(uracii-fN 1 yw ■ * « 

40 imioiane. and mixtures thereof; 

^ 2 .hvdroxyme«hy^ trans . 2 -ben 2 oylOxymethy.. 5 -Cthym,- N -l -ylH> 
Cis-2-benzoyloxymethyl-5-(tn/min m y>r 

oTathiolane. and mixtures thereof: 

C is-2-hydroxymethyl-5-(thymin-N-l -ylH .3-oxath.olane Qr e anantiomer . 

« SS pharmaceutic acceptable denies thereof ,r « e q( formula (1) ;S Cis-2- 

23. A process according to any one of claims J° arfi , ]tjcal|v acceptable derivatives thereof. 
, y droxymeth y i-5-<cytos,n-, -V^^^ of formula 0) * 

24. A process according to any one of claims " '° 

,n the form of a racemic m.xwre. compound of formula (I) is obtained 

50 25 A process according to any one of cla.mo 1 to 7 wherein 

substantially in the form of a single enantiomer. me i_ is selected from 

26 A process according to any one of ^a,ms ? » 25 p wh<jfa R is a substi tutad or 
a group cons.st.ng of alkoxy carDonyl. iodine. bf0m '7 ^J 0 ^^^ of ^substituted aliphatic or 
^substituted, saturated or unsaturated alky, group Sut3St,tU 90 

55 aromauc acyl group. , n w (a) m « compound of formula (VIII) 

27 A process according .0 any one ^^^e'n a compatible solvit in the presence of a Lew.s add 
is reacted w.th a silyiated punne or pynm.dme base .n a compa 



or tnmethy isjiy itrrf late. 

23 A method for the oreoaraticn of a pharmaceutical formulat.cn comprising admixing a compound of 
formula (!) as defined in clam i 7 or a pharmaceutic?.!^ acceptable derivative thereof with a pharmaceuti- 
cal!'/ acceptable earner therefor 

Claims for the following Contracting States: GR. ES 

1. A process for the preparation of a compound of formula (I) 




wherein R. is hydrogen; 

R? ts a purine cr pynmidine base or an analogue or derivative thereof: 
Z is S. S = 0 or S0 2 ; and 

pharmaceutical^ acceptable derivatives thereof, which comprises: 
(a) reaction of a compound of formula (VIII) 



25 




(VIII) 



wherein R- is hydrogen or a hydroxyl protecting group and L is a dispiaceable atom or a group with a base 
R 2 -H group; 

(b) base mterconversion of one compound of formula (I) into another compound of formula (I); 
('c)reaction of a compound of formula (IX) 



j5 



HO 



«*0 



HZ 



(IX) 



^5 



with a compound of formula (X) 



PO. 



50 



CHO 



(X) 



55 



wherein P is a protecting group; or 

(d) conversion of a compound of formula (XII) 



36 
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(XII) 



to a compound of formula (I) t0 one or ^ 0 

and ,f necessary or desired subjecting the compound resulting from any of steps (a) 

'° further reactions comprising: 

thereof. - - ... ■- tha form nf its cis 



'5 



"a process as defined ,n da.m , vhere.n the compound of formula (» is ob,a,neO ,n the form of it, C* 

3 A process according to claim 1 or claim 2 wherein Z is b. 
4. A process according to any one of damns 1 to 3 "here.n R 3 



20 



25 



30 



J5 



50 



55 



wneretrv 



Rl JS selected from the grcup of hydrogen, tnfluoromethyl or saturated cr unsaturated C - 4 alkyl groups; 
r[ and are .ndepencently selected from the nroup of hydrogen, hydroxymethyl. tnfluoromethyl, 
substituted or unsubstituted. saturated or unsaturated C -* alkyl, brom.ne. chforme. Nuorina. or .odine: 
R, , s selected from the group of hydrogen, cyano. carboxy. ethoxycarbonyl. carbamoyl, or th.ocarbamoyi; 
and 

X and Y are .ndependentiy selected from the group of hydrogen, bromine, chlorine, fluorine, iodine, ammo 

or hydroxyl groups. 

5 A process according to any of claims i to 3 wherein R 2 is: 



NHRi 




wherem R 3 is selected from the group of hydrogen, tnfluoromethyl or saturated or unsaturated C. -s alkyl 
groups and R* is selected from the group of hydrogen, hydroxymethyl. tnfluoromethyl. substituted or 
unsubstituted. saturated or unsaturated C, - 6 alkyl. bromine, chlorine, fluorine, or iodine. 

6. A process according to any one of claims 1 to 5 wherein the compound of formula (I) is selected 

from: 

CiS-2-hydroxymethyl-5-(cytosin-r-yl)-1.3-oxathiolane. trans -2-hydroxymethyl-5-(cytosm-1 -yl)-1,3-ox- 

atrTiolane. and mixtures thereof: 

Cis-2-benzoyloxymethyl-5-(cytOSin-r-yl)-1.3-oxathiolane. trans-2-benzoyloxymethyl-5-(cytosin-1 -yl)-1.3-ox- 
athiolane. and mixtures thereof; 

Cis-2-hydroxymethyl-5-(N« '-acetyl-cytosm- 1 '-yl)- 1 .3-oxathiolane. trans-2-hydroxymethyl-5-(N, -acetyl- 

cytosm-1 -yl)-i .3-oxathiolane, and mixtures thereof: 

Cis-2-benzoyloxymethyl-5-(N i '-aC9tyhcytosin-r-yi)-1. 3-oxathiolane. trans-2-benzoytoxymethyi-5-(N. -acetyl- 

cvtosin-i -yn-' .3-oxathiolane. and mixtures thereof; and 
Cis-2-hydroxymethyl-5-(cytosin-i'-yl)-3-oxo-i. 3-oxathiolane; 

Cls-2-hydroxymethyl-5-(N-dimethylamino;methylene cytosin- 1 -yl)- 1 .3-oxathiolane; 
Bis-Cis-2-succinyloxymethyt-5-(cytosin-i -yl)-i ,3-oxathiolane: 

Cis-roenzoyloxymethyt-S-te'-chloropur.n-N-g'-yD-i. 3-oxathiolane; trans-2-benzoytoxymethyl-5-(6 
cnToropurin-N-9 -yl)-i ,3-oxathiolane. and mixtures thereof; 
Cis-2-hydroxymethyl-5-{6'-hydroxypurin-N-9 -yl)-1 .3-oxathiolane; 

Cis-2-benzoyloxymethyl-5-(uracil-N-r-yl)-l ,3-oxathiolane. trans -2-benzoytoxymethyl-5-(uracil-N-1 -yi)-1 ,3-ox- 
athiolane. and mixtures thereof; 

Cis-2-hydrcrxyrnethyi-5-(uracil-N-1 '-yl)-l .3-oxathiolane: 

Ci5-2-benzoyloxymethyl-5-(thymin-N-r-yl)-l. 3-oxathiolane. trans-2-benzoyloxymethyl-5-(thynmn-N-l -ylJ-1.3- 
oxathiolane. and mixtures thereof; 

Cis-2-hydroxymethyl-5-Uhymin-N-l'-yl)-1 ,3-oxathiolane; 

and pharmaceutically acceptable derivatives thereof in the form of a racemic mixture or single enantiomer. 

7. A process according, to any one of claims 1 to 5 wherein the compound of formula (I) is Cis-2- 
hydroxymethyl-5-(cytosm-i -yi)-i .3-oxathiolane. and pharmaceutically acceptable derivatives thereof. 

8. A process according to any one of claims i to 7 wherein the compound of formula (1) is obtained in 

the form of a racemic mixture. 

9. A process according to any one of claims 1 to 7 wherein the compound of formula {I) is obtained 

substantially in the form of a single enantiomer. 

10. A process according to any one of claims 1 to 9 wherein in step (a) tne group L is selected from a 
group consisting of alkoxy carbonyl. iodine, bromine, chlorine or -OR. where R is a substituted or 
unsubstituted. saturated or unsaturated alkyl group or R is a substituted or unsubstituted aliphatic or 

aromatic acyl group. . 

it. A process according to any one of claims t to 10 wherein step (a) the compound of formula (VIII) is 
reacted with a silyiated purine or pynmidine base m a compatible solvent in the presence of a Lewis acid or 
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